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(54) OPTICAL CHARACTER READER 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical character reader 
which can efficiently process a slip where the number of items which are 
finally required is small even if the number of the filling items is large 
without giving excess burden to an operator. 

SOLUTION: A scanner 3 detects the image of the whole slip and stores 
it in an image buffer 4. A recognition part 6 judges whether an inspection ipj 
check mark column is vacant or not based on the image of the whole 
slip. When it is judged to be not vacant the recognition part 6 
recognizes an inspection code filled in an inspection code column 
corresponding to the pertinent mark column. When any graphic and the 
like are filled in the mark column, they are set to be read objects. Then, 
the items to be read are reduced and the read omission of the 
characters which are to be read can be reduced. 
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Japanese Patent Application Publication No. 09-204491 
[Claim 1] 

An optical character reading apparatus, comprising: 

a scanning means for detecting images of a slip, wherein the slip has a plurality 
of character-filling frames filled with characters and a plurality of mark-filling frames 
provided for each character-filling fi-ame for filling with a mark that indicates that the 
character should be read; 

a storage means for storing the images of the slip detected by the scanning 

means; 

a determination means for determining whether the mark-filling firame is vacant 
or not on the basis of the image of the slip that the storage means stores; and 

a recognition means for recognizing the characters filled in the character-filling 
frames corresponding to the mark filling frames on the basis of the image of the slip that 
the storage means stores when the mark-filling frame is determined to be not vacant. 

[Claim 2] 

An optical character reading apparatus, comprising: 

a scanning means for detecting images of a slip, wherein the slip has a plurality 
of character- filling frames filled with characters and a plurality of mark-filling frames 
provided for each character-filling frame for filling with a mark that indicates that the 
character should be read ; 

a storage means for storing the images of the slip detected by the scanning 

means; 

a determination means for determining whether the mark-filling frame is vacant 
or not on the basis of the image of the slip that the storage means stores; and 

a recognition means for recognizing the characters filled in the character-filling 
frames corresponding to the mark-filling frames on the basis of the image of the slip 
that the storage means stores when the mark-filling frame is determined to be not 
vacant; and 

a display means for displaying the recognition result of the marks and the 
characters using color coding according to the recognition result of the mark. 

[0025] Next, the operation of the apparatus 1 is explained according to the flow chart in 
Fig. 5. 

[0026] In addition, "slip P",. a clinical inspection slip, is explained as a read object. 



Fig, 2 indicates a clinical inspection slip Pa. The clinical inspection slip Pa has an 
"inspection check mark column" 11, "inspection code column" 12, and "inspection 
item" 13 to be filled with marks in the horizontal direction in a group and this group is 
positioned in the vertical direction in three rows. In the clinical inspection slip Pa 
shown in the Figure, a check mark 14 is filled in the "inspection check mark cohimn" 11 
corresponding to the inspection code "05785", a cancellation mark 15 is filled in the 
"inspection check mark column" 11 corresponding to the inspection code "52021", and 
in the "inspection check mark column" 11 corresponding to the inspection code 
"08321", a stain 16 is present. Moreover, in a format control (FC) information storage 
unit 8, FC information required when reading characters from the clinical inspection 
slip Pa shown in Fig. 2 is stored. Furthermore, in this FC information, the "inspection 
check mark column" 1 1 and the "inspection code column" 12 are assigned. 
[0027] First, the operator puts the slip P including the slip Pa of the read object shown 
in Fig, 2 in a hopper not shown in the figure, activates the apparatus 1 by operating the 
input unit 9, and selects either specific mode or ordinary mode (SI). The scanner 3 
feeds the slip P from the hopper sheet by sheet and detects the whole image of the slip P 
using a charge coupled device (CCD) (or a photoelectric converter) (S2), and stores the 
image in the image buffer 4. 

[0028] The control unit 2 obtains FC information fi-om the FC information storage unit 
8 and determines whether the mode selected by the input unit 9 is the specific mode or 
ordinary mode (S3). When it is the specific mode, the control unit 2 sets the 
recognition control bit to 1 to indicate that the recognition is performed in the specific 
mode and outputs to the recognition unit 6. 

[0029] The recognition unit 6 receives the FC information from the control unit 2 and 
when the recognition control unit is set to 1, recognition processing is performed in the 
specific mode as follows. 

[0030] First, the recognition unit 6 crops the image of the "inspection check mark 
column" 11 fl-om the image of the slip P stored in the image buffer 4 on the basis of the 
FC information. Then, the recognition unit 6 determines whether the "inspection 
check mark column" is vacant or not on the basis of the cropped image (S4). 
[0031] When the inspection check mark column is determined to be vacant, the 
recognition unit 6 stores "b" as a recognition result for the "inspection check mark 
column" 11 and stores "bbbbb" as a recognition result for the "inspection code column" 
12 in the recognition result storage unit 7 (S5). In the case of the inspection slip P 
shown in Fig. 2, since a check mark is not filled in for the inspection code "05016", for 
example, the recognition results for the "mark column" 11 and the "inspection code 



column" 12 are "b" and "bbbbb". 

[0032] When the inspection check mark column is determined to be not vacant in step 
S4, the mark is recognized by matching the image of the mark stored in the "inspection 
check mark column'' 11 with the reference character pattern of the mark stored in the 
recognition dictionary storage unit 5, and when the recognition result is a check mark, 
"V"is stored, in case of cancellation, "x" is stored, and when the mark is unreadable, 
is stored in the recognition result storage unit 7 as the recognition result (S6). 
[0033] Then, the recognition unit 6 recognizes the character filled in the "inspection 
code column" 12 corresponding to the "inspection check mark column" 11 recognized 
in step S6. In the case of the inspection slip Pa shown in Fig. 2, if the check code 14 is 
recognized in step S6, the inspection code "05785" on the right is recognized. 
[0034]Here, the recognition unit 6 crops the image of the "inspection code column" 12 
from the image of the slip P stored in the image buffer 4, and from the cropped image, 
the character patterns are cropped one by one by detecting projections etc. and by 
matching the cropped character patterns and the reference character patterns stored in 
the recognition dictionary storage unit 5; similarity is measured using, for example, the 
compound similarity measurement method; and a plurality of candidate characters in 
descending order of similarity are determined and the candidate character with the 
greatest similarity is stored in the recognition result storage unit 7 as the recognition 
result (character code) (S7). 

[0035] The recognition result shown in Fig. 3 is stored in the recognition storage unit 7. 
Here, even when a cancellation mark or an unreadable character is filled in, it is 
possible to obtain the recognition result for the "inspection code column" 12, In the 
case of Fig. 3, "V", "x" and "?" are obtained respectively as recognition results for the 
check mark 14, the cancellation mark 15 and the stain 16, 

[0036] The control unit 2 inputs the recognition result stored in the recognition resuh 
storage unit 7 and processes editing of the recognized result (S8). That is, as shown in 
Fig. 4, of the recognized resuks obtained from the recognition unit 6, the blank data of 
the recognized result "b" is deleted and the number of columns is reduced and the 
remaining columns are pushed upward. 

[0037] Then, the control unit 2 displays a correction/confirmation screen in the display 
unit 10 (S9). That is, the control unit 2 displays the recognition result of the 
"inspection code column" 12 by color coding the recognition result of the "inspection 
check mark column" 11. For example, a check mark is displayed as green, a 
cancellation mark, as blue, and an unreadable character, as red. 
[0038] The operator determines whether a correction is required or not by watching the 



correction/confirmation screen displayed in the display unit 10 (SIO), and when he or 
she determines that a correction is required, the input unit 9 is operated and input of the 
correct character code and deletion of unnecessary data, etc. are performed (Sll). For 
example, by comparing with the actual inspection slip P, the operator deletes "?'s" 
indicating unreadable characters and "x's" indicating cancellation marks by operating 
the input unit 9. The control unit 2 rewrites "?" and the corresponding inspection code 
"08321" and "x" and the corresponding inspection code "52021" to "b" and "bbbb" 
respectively and deletes and "08321" and "x" and "52021" from the display of the 
display unit 10. 

[0039] When the mode selected by the input unit 9 is the ordinary mode in step S3, the 
control unit 2 sets the recognition control bit to 0 and outputs it to recognition unit 6. 
[0040] The recognition unit 6 performs recognition in the ordinary mode on the basis of 
the recognition control bit being set to 0 (S12). That is, the recognition unit 6 
recognizes all the marks filled in for the "inspection check mark column" 11 and the 
characters filled in for the "inspection code" 12 by matching the reference character 
patterns stored in the recognition dictionary storage unit 5 and stores the recognized 
result in the recognition result storage unit 7. 

[0041] Next, the correction/confirmation screen is displayed on the display unit 10 (S9). 
When not all the recognized results can be displayed on one display screen because 
there are too many recognition results, scrolling of the display can be performed by 
operating the input unit 9 as a possible solution. 

[0042] The operator checks the correction/confirmation screen displayed in the display 
unit 10 and determines whether a correction is required or not (SIO) and when he or she 
judges that a correction is required, the input unit 9 is operated and the correct character 
code is input and unnecessary data is deleted (Sll). 

[0043] After that, the necessary data from the recognized result (character code) stored 
in the recognition result storage unit 7 is provided for computer processing, etc. 
[0044] According to the above apparatus, if any graphics are filled in for the "inspection 
check mark column" 11, they are read as read objects. Therefore, even for a slip such 
as a clinical inspection slip Pa where the number of inspection items finally required is 
small even when the number of the filled items is large, efficient processing can be 
performed without giving an excess burden to the operator and the omissions of the 
characters to be read can be reduced. 

[0045] Moreover, sinpe only the required data is displayed in the 

correction/confirmation display, scrolling of the display can be eliminated. 

[0046] Furthermore, in the correction/confirmation screen, the recognition result of the 



"inspection code column" is color-coded and displayed according to the recognition 
result in the "inspection check mark column", and thus high speed 
correction/confirmation by the operator is possible. 
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